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(54) NUMERICAL CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
numerical controller having a stored stroke 
check function on a virtual machine coordinate. 
SOLUTION: This numerical controller is provided 
with a virtual coordinate control condition 
setting area 907 for setting and holding the 
angle of rotation between a real machine 
coordinate and a virtual machine coordinate, 
shift amounts between the real machine 
coordinate and the virtual machine coordinate, 
and a condition for switching the real machine 
coordinate and the virtual machine coordinate, a 
virtual coordinate control switching judging 
means 901 for checking the switching condition 
of the real machine coordinate and the virtual 
machine coordinate based on the contents set 
in the virtual coordinate control condition setting area, and a virtual coordinate 
converting means 902 for executing coordinate conversion between the real 
machine coordinate and the virtual machine coordinate based on the contents set 
in the virtual coordinate control condition setting area. 
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mmmmm t immmmm h^m^mih fz^cr,^n-^ 

^fr^sx y Tizm.&^ii.t: f^mizm-^^-^r mmmmm 

mmzmM-^tifzi^mmmm'm^*^ 7Ltsfzi>b<7)im 

mmmmmmm a® ic^tk s fsjgj^s^ ^ >- ^ 
^mtfzz b ^wmb^^mmn i ^ztmc^mm 

=7 yy°mmzm-^\^x^mmcom.^mm-thiBMmm 
MfflF^ 7yra«Ma¥S^Mi.3ti b imm.b^hm 

im 1 ^ fzimi^-m 2 i^ztmmmmm^^m.. 

•thwm^mmmimm^a, >y 9^^^mx.tzz b ^ 
mmb^tmim. i -mim 3 tfoM^fij&^tie^coscffifij 

[ 11*11 5 ] mimmjmmmmimmi- ^-v^^m 

^ b ^w&.b-fhimmA ^ztm<:r)^mmmm.. 
[ if 6 ] i^mmwmM^mmx'^mt^ mm 
mmm.'&m^f^^mtfzzb ^mmb^^mimA tfz 
mmm 5 izmm<^mmmmmw. 
[it«^7] p]^cmm-!^AtftrziiP^c\s^ 
mts^^im^. mmmmm±mmmi,zM^i>m^ 
*\ iKmmmmm±mm$^<>zM-tim^t-^m^ l . 

umm.mmMmAtiitim^mM^m^:mifzz b 
mb^h mmn i - 6 <DmKMztm(r)mm.mmmm.. 

[0001] 

iwmmrhim'^m^ ^wmm.mmmmm.\>z^ 

•9 'm^zimmmmmi.x-mmtimmxMi'^ § ^xt v ^ 
hmmmmi^zwMt^mmm^mzm'thiocox-h 

[0002] 

fzimLyWyMzm-i\ ^x wmw)m&mi l . is 



[ 0 0 0 3 ] H 1 3(i«^<^ifcffi$iji9^«^^^-r^giiy 

n -y 9 mxh h„ 10 1 {.±IWl$iJ«^a^a LT to 19 , 
»«f 1 0 3 i; . liPalJiaiMgli 1 0 4 t . «SMWfl 

^^m^ 106^, PLCdliE&lOSt, N CttSlJfffgE 
1 SOi:. T^-^A**[lIlf&l 2 0 y 1 07 

t , }-^y:^—^%m.U 1 0 8 i; , HW^QaSP 1 0 9 t 

^.«jt§tiTv^i>. ±fz. mm\mm. \ o i{±, 7^- 
^x'A-nm^i 2o^irLx. ^-mmmw2 0 1 b 

[0004] 10 2\mT.y°U^-yM.X'h D . t^-T 'J 
-^'^:^)^^>ij!A)i4ll.7^cJPXTn:?'7Al 0 2{±^ty 
10 7 tcfSitt^fL^ , JUXTn^/^A 1 0 2 ^Hfi^-rS 

;><^'J 1 0 7**^> 1 7"n -y ^■roJ[]X7°n^"5 

/^i 0 2tfim?i-\i^^ti. o 3-c-^«ftitf§ 

ixSo iy'u-/^m\>zmsx^fifz^~]iii. mm^^mm 

lOAliZm^fL. iS3-Ktc«a^vv 17'n-y^'tti7)Mra 

1 8 0 {i . N c %uzn LT , mm'T- ^ \,zm. -tfiMi^ 
[0005] ^~ifmwmm.2 o i -y--^^-^- 2 

X. NCtt2 0 4^gE»rr§. 

[00 06] t/t-^tClcffl$IJfflIMMT-{i. TU^-yK 

mwrn^bv^^mm^^-^x^^h . m\Ai.z^-ti.o 

tC, Gn— h'aLTG6 8 {^—y)V'T—9. ^^y^ 
MtG 6 9 ) ^m-^ ffiScOHItetf'll^COffiS ( a , /S ) 

X-ri.*-^. [lIteffir^^S^T'7Ct=5r§JPXffm«?)rn 

A ^ f1;)^<; t . 7 A JSMmftJ^-^ J; o T 0 

[0007] 

[ L J; 5 ^ -f-i. US ] bzhx\ m^^mm 

Wm^mzav^XM. HI Stc^f (Sico 
'y-;k*v XttHf-d^'^-^^S.?/" Ylfrf-^'^:- t j: 

cc, v-';e^wm\,zimAnz{m.'th J: a tcMttt^. 
ii, v-)VifWMyM^L^ma\^xv-'^ Srjnx-f-stii 

mm mm-th'^^. m\K^h.fzv-)V(7y^m-y^^^ 
'^j^mz^h^h fz^i,z^ v-)VM9M^z-muy^i^ 

^A«S[H|!|g*i4i-^iBa!L^:{m{i'=5r^>^. «iptv\ 

[0 0 08] sfc, ^^v-9fm.^mM^'^o^^\t 
\^c%mmMWMm^x'km^'± . ±fzv-)v<nTM^ 
m^m<^fz^<^m&(ni^-^hz\i ^mmmmmskxv- 
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[0009] tfz. ffie*<7)i«(i:, mmmmmti^'^i^^-. 
[0010] tfz. ^f-;fi'^-:^' 202 commmmzm 

:LtL\t. ^^°7;^-^iS^g|51 08J;D;^^ y 1 OTtcia 

xifi. mY$^cr,^yyy°mm^^Lx\-^^, ^-^x. e 
if^c^xm. Ym<^m.mim^^trz^^. mmmm 

F .i^^i ^ 9 yymm t ^ s iKmmmmmcot^ 

[00 1 1] ttz. mi 5 iz^-ti: a 5:{E^.«SJStI± 
W:±Tcr)XhT—]^Xhu-i^i'3^y^mm (CNCt 

sift, Ty~M.^m^^-t^mm) 
[0012] miztfz. m 1 5 iz^-tx 3 ^xiKmmmm 

^MJ^sjitiixft, Ymmm-thtzub. xm, yw 
coi^co^m. Ytt<5o^<5o^i6. xw. Ymmi3co^m<D 
^'■^Ai^ipLciiissi 0 5tcffl;^a^ix-rvT>f^«-^. e 

[0013] *5|HJ(4±ai<7) j: d^illM^»^-r-&:tA^ 

tC^r§#lf^t<7)T\ :t^^- :^ muny cr :!?' 9 A Sr 

[0014] tfz^wMii ^mmmtf*i^is.mmm 



mz^mm. tifzi&mmmm^m^^'^v—^t^ 

[0015] trz^9tmi>i {MffiW«i±c7)^ 7 yr 
m&t^ . mmwrnm^c^) 9 5 y riam i d /j^ § < t 

L * d i 1 3&^^ri,^icffi$iJ1SPg«^^t-^ i ^ 

[0016] tfz^^wmt ffi««M-!Sfi±-c-tox 

[ 0 0 1 7 ] *5i0jii wmmmm.}iX'(7^ 

wmifmwm.\'^^ftx\^hmm(nv\.c^^):. , nn 

p L c 0iE^ t toitii^L^ias >r t A-'T-^ s^fflSJiaigM 

[0018] 

[fiia^»^-r-&;ti6<7)^a] ^^BBc^-smfflMP^ 

u r^zBj^^ixfz^mzm-s^ ^xmwmm t \mmm 
mmb<^MX'm^m^-t^imm.wM^f5.bkmth 

[0019] tfz. ifmmii»mkimm^mii. m 
mmmm-fi-^ h immmmm'^cT^mmmmt^ztm § ntz 
immmmmmim^ Ti^tstz^crmm.mm:^ ^y^h. 

<7y\m.mmtt ^y^^zm^^t. tifz^i^mwrnnm.^ 
mm\.z^^-th\mm.m::^'^y9m7^^m.ii ^^thh 

<^X'hh. 

[0020] t-fz. :^wmii<.i^tmmmmmit. m. 

wmmmmi-x-mif^ l t v ^ s Ji-^ mmmmmi-x-cD^ 
'yyymm.^tmL. zmmLtz^'yyrm.mzm'^ 
^-^x^mmm&^mktummmmm^'^yy'Tm. 

[00 2 1 ] tfz. -^m^nt^zunhmmmmmt. u 

ummmi- i^^Wi.^mx.h{.<nx'hh , 
[0022] t.fz. ^^mi.zi6\,^hwmm^mm.\t. m 

±-cj^s$ fitz%m%mmmmtmmmmx'^^^ti 
fz^mm^mm.m(7y^mm.m^ fz\t-^mmx'mwm<7y 
^mnmmmmim.m-^ t to t ttz t cr)x-h h , 
[00 23] ±tz. -i^wmzii\^hwmm^mi. ?f 

mLfzh<r>x:hh . 
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[ 0 0 2 4 ] ^wmzammmmmmmii. p 
L c [iifi&*-^> A* * ^^{i p L c mfig^tii^j-r sm-^^ . 

[00 2 5] 

mmm i sriii 2 tcsr5i, ^xtm-r^ « la 1 « 

-y^mt ttm. Lx . mmmmm 1 0 4 . ummmmm 

t . ummmmmmmmm^:^ -v^^f&gost. mm 
ffi«W«5:5E«#g 9 0 4 h , «».J^S$iJfflii7 7 yrmm 
mm^$S: 9 05 1 ^mtB^iix t rzmmmm^ 
mm^ 1 0 6 tc. {mmmmmmmmin^m ostm 
mm.mmmnm7^mtimmm^^S:9 0 9tmm^ti 

9 0 7 biSM&m:^'yy:^9 1 1 btmM^tiXii 0 . 

S9 1 2:fjmm^ixfzzb:^mmxh^. ^r^s, fflrie# 
-^3&«iBi t i> (Dimmix-mm Lfzi>cobmti>cr,^mL 

[0026] <?:t^fE®aiI$iJ»i^^#lg5EMIlt^'3V^ 

mi<^y'x3'yi^mb. m2cDmM&W:Mmcr>mm'i: 
-}<izm-ttmmb. m3(7)immm.mbmmmm 

c^mmb. m4(^)^im^f^mmmb. mecoim 

[0 0 2 7] H7<0:7n— f-^— htfeV^T. X-f -yT 

1 p L c nis^ 1 0 5 1 mmmmm^mm^^ 1 0 6 

iJ 9 1 0 1:, P L C digs 1 0 5*^"M®Mfl 

m4iz^^j:o^z mmm^i. mmm^2. x^-^ 
X. x^-sH. mmmmnrnmimyy hm. umm 

[0028] mimmimii±. ^tuji$g 1 

^ri^W^^ U 9 1 Oic|Stt^>tL;^c-r-7Vi'CO#f.y M;: 



m-t^Zb^:MM-t^. 

[00 29] z^x\ >'^y^';^^^M^s^t-9■A^ 

'i-m^i. yy> }'iim^2cr)2mmti^f>^mMi. 

^mm-t^^ {mi^z-y-zy^Wm^'th z. b t^X^ ^rv 

m-ttiii. mm^immmmm±x»'t^bt/^m^z 

-rmimw^mmxwmi^^y ^Mzx-yxmrnm 
m±x-mi}^Lrz\^^'y~x mnmi 5<?:>mmx\ v~ 

fzv^'r-x) ifihh. 'ili-)XZcr)b^\i. mm<^):^yr- 
■ryx^'ifo -9-- t'xx >- >>• - T^«i^ \ >- F 2 c7)ft^ 

t^^rs , iy,±commzx K)^^yYMzm'ti>im-^2m 

[0030] tfz. ^W^^^MfT) j; ^ ^TOi?'7A 

S-r-g.= PLCES&lOSt 1 0 6 

<50^i^-.x^U 9 1 Ot-iSS$fL/'cl*]^5r. PLCHIf^l 

0 5;o««$ij«f-^Miisp 1 0 6 izm^m-^i^y^h 
zbizji-yx. mmmmm^>&m^ 1 0 e ^zm^-t^ 
tiK z(7)b^. x^-^xizimm\mm^!immio 

6^m^t:iEmi>z^Wifmzi}^b'd^-^^:'t-y h-th. IE 
^Ui) . i^-^HcOJlStCi^-S-f-Sr-fe-y bt" 

^. M;c{f. mmm^2X'^L^j:^^mmwM^L 

tz^-^. X'r—^ X~.l/Zit:r~y—i:MM-th r 1 j Sr. x 

SBi 0 1 <?):g^gatoxx-Hffi (H^-if-r) t;. ^ 
[ 0 0 3 1 ] ii3{±. mAcnwsMWMmm i myy v 

MtCXWi/:7 ha ; 1 2 0. 0 0 0mm, ia4cOM®JS 

WMmm2$^yy bstcYft^ 7 : e 0 . 0 0 0 m 
m, m4coii^Mmmmmm^nss.i,ziM\m.nm msmo 
45° i^^Lfz^-^c^m.mmmmmmbmmmmm?^ 

bcr)mmi^lX\-^^. Z(7)Xdizm^^ixtzm^ iE 

M&mMmmimiyy hm. im&mMmm2mzyy v- 

4 5' BfitmOiciilSSS-ii:, [iI$KS-ii-7^xW:^[6](ci 2 
0. ooomm, tfz. m^^-^fzYl^Jjmi^ze 0 . 0 
0 0 mm>-7 h Lfzb z^iziMMmmmmcr>MAtm^ 
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[ 0 0 3 2 ] i.:ji±. i&Mmmmmmmm^m o s 

l±. PLClMlJffil 0 5*-A,c0±a5OlffgS:;<^»J 1 07 

(7)ikmmmmm^im^j:- y r 9 o ? t»#atl^,., =5: 

t 0 0 3 3 ] mzx f- -y r 2 H 6 tc^f J: 3 

sa5io8j;'9^^uio7 coummmmM^i^my^^r. 
10 0 3 4} tti. immmim<owm$mmmm® 

Xr = (Xv-Xs) Xcos^- 
Yr = (Xv-Xs) Xs inO + 

z^x\ xr. Y rimmmmwM'S:. xv. Yvim 

[0 0 3 6] iXizmS(r)yu-^^-h^m'yX. mM 

mmmmw^Rx/x b r- k x h a - ^ ^ >y 

\'-^xmm-th. 4-r, xt--/ti ix\ PLcms^io 
stmmmmimmmmi oeizmm.'^-vim^xjj 
-th t . mmmmmmm i o 6 (TyuMwrnmrnmi 
*^ai¥S9 0 &ifiBMmm\mmm^m'^^n.9 o i 

[0037] mzX^ yy'12 Tit. {RfflJlSSMW '0 
Xv=XrXcos(9+YrXs i 
Yv=XrXs i n^-YrXco 

z^x\ xr. Y rimmmimm^. xv. Y^im 
mmmmmm^ . 0 mmMmm.mmm,nm^w^Lx\^ ^ 

h. t.fz. Xs{±{KBSfI>ft«l|l$a£^:7 hi, Ys{± 
M®JSM^f^*^2W^^7^«2^^LTl^§„ ^LTiS.«. 
mi^f^^g 902(i. tt»L;tXv, Yv * MffiffiS 

[ 0 0 3 9 ] . mnsm 1 5 tc^-r i -3 ^1Sl:<7)^y 

-/p^^^KSx wj!ifi±f«-f^^ ii^ . ^T^mznm t 
is^x T 9 0 7 iL^i\x\^h cdx\ mmm 



ti, fMii«Mii^±«xtticoa*i^ffisfi^:, mmmm 
mm±.coxmcoh}^commi&t. ^wmmm±.(OYm 

c *<^J^«ffi t , fS5®«Ml±60 Yttc^^J d ,s!Jc7)J^S 

im^j:-otzmmizm&Lx\^h. ^ii.it. mmizx-^ 

mm^mmmo t tmti: i> m^tm ^i,ztxhtrzi^. 

wtcMiE Lxm^-^xhht^(>xh^. 
[0035] imMmmmmmmm^:c >y ^^^^9 0 3 

« , xt- -y n xiim^tLfzmmmmMm.m 1 ns^ 7 b 

:ft«>&-^>. iBMmmmm±izm:m^tifzwmm^mm 

Mi. m^hMe iz^^titzA}^.. B*. ci. DAcoiMM 
fit ^ St ( 1) t:J;-oT^Wi^ll(.c^Jt-rs. 

- {± . iKmmmmmmmmm^ x -y 9 0 3 

M^OX h T- b n-i? ^x ?rfi^ 3 § tcffii^n 

( Y v-Y s ) Xs i n0 
( Yv-Ys ) XCOS0 

(5^1) 

mtm&^m 0 1 tmmmmmm^^^m:i^vT9 0 

7tc^SSti.fcjSte^-Kfi^iCj!sfJi5-^-l.-r-7Vt^ (H 

tm-th. ^LXmx.iI. aiK^-Klt-^i: LT^^ u 
Mte. JOG, ^N^K/H^OMii-A^^Ofl-^Ji^A^jSnT 
v^|.d^{i, H2c7)7^-y;kSr#,^-^l.t, 'RffifflUS* 

mtrMM-r^ r i j m^^^Kx^^^ifzib. Mmm^ 
m^^9 0 2fciiWMg7&>^>-iSi«ssjig^<5o^jft^ 

[0038] mzx^ -yr 1 3-c. isMim^m^m9 

mmmm:f}-(^mMmmmm^cD^mms^^ii^xmmm 
mmm^f^m.&:r. u r 9 0 7 otf fgic«o'# ^ ( 2 ) ^ 
m-oxmm^-t^. 

n(9 + Xs 
s ^+Ys 

(5^2) 

agpi 0 3*^xfi3<mt^-^^»w^s«(c tiriBfSffii* 

9 0 2 {± , ^co^m $ -g> Xftti*f JE L fzU 

mmmMm.m 1 Mi^:7 hM, i^^.mmMmm2$^i^y h 
m.. immmmmmmnm.m^m^^xmmM^nd . 
[0040] }^i,zxr- .y T 1 4 xn. wmmmM 1 0 9 
«^R;s^S;^?'>i^^'^^#S9 1 2#\ immm^^yy 
^9 11 coimmmmi^mt:mmmnmm 1 0 1 comm 
izm^^i>. fiP*>, 115 (a) c*^^' 
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mr^-t^) izwKimt^t. us (b) 

mmmmmtliX r:30.000mm. YriSO.O 

OOmm-C-fcoT, fSffl«MiSM*^'XWv-7 h» : 12 
0. OOOmm, Yffli^T^l-i: 6 0. OOOmm. [U 

izinf^asmmmmmmit. xv:162.426.y 

v:60. 000i;^:'?,H5(A) iz^-tJ: o t-, 

VXr=VvXsln (-(9 + r) 
VYr=VvXcos (-e' + r) 



Z:iX\ VXr. VYr{i;j|tiMffi«±-e<7)X|fi. YfficO 

iKmmmmmjzM^^nm ( -w«'KffiYM^s;Si;^ 
I, c c w:^rinic7)^ijg& +:firit!itfo^S^: -r -g-ttco^Kctritii 

[0042] v^tCXT" >y T 1 6 Tld: , Mm^lSW ^ 7 

mmm±Tcof'^yy°mm (^^°^;<-^'ig^gMl o s J; 

[ 0 0 4 3 ] >y T 1 7 T{i , feUffiSMIffi? 7 > r 

t^mancomi/zit^ ^ ^ yymm^mtfzmco^ ^ yy° 
^ y yymm imttz mcotm § tifzmmmmm 
±Tcr,mm(^itm^m'rh ^tizi.-ox^y yy°mm^ 
mtf:imim(^m(r>mmiimt. mmmmioAiz 

[0 044] ^OIS*. mi 6l.zi5\,-^XimLfz^5 

iz. mtmmmm±^iM^^fmmui^Ei,zti\,^x . 
4 d tiK ±m(Dm^mmmmm±crMmi>z^mLx\'^i, 

cr>X- 9 y yrm&i:F j^^X-mM^-^^ >! t h 
J:dl,z^h. 

[0045] mzX^ >y T 1 fflreTOfflSP 104 

A t ) irim-ti^ o mziRMmmmmmmmmi-:^ •/ 
¥®9 0 3^i{Sfflt«s;ss±«oi^:to^»fg^ ( f a t ) 

^wraWM^i 0 4*^Ji5XftL, <miRmmmm±(o 
xm. YmcDmmmmm^imL. m.mmmmm±x-^ 
m^tLfzmmm^mmmtmmmmm^x-^m^tifzw- 



[004 1 ] mzxr- -yy 1 5X imi:y'tii^'yJ>, 1 0 

2 (7:>i^^fm^m 1 0 3 xnm l . §mmmmmm 

o«xW7g¥g9 0 1 iriYLxiEmmmmm^'yyy'm 

yrmmmm^m o 5>&i. »w«gpi o sxtm^ 
ix.timm^^mmmi.cTimmiz^'t^h « jf h i 
6iz5^-tB:fj\^cr,xm^ndm^izii. ^o) ^mm 



(j^3) 

m^i^i. , iKmmmpmmmmm-1' ^ -y 9 o 3 

«SKJ^S±cDxm. Y|ifiiO«««Itt^^WSg 
±tcl«iE(?)i(: ( 1 ) ^ffi-sT. HW^SfflSrif^t- 

L, tfz. ^mm-^mmmimxfymtx^-yy'ig^z 

[ 0 0 4 6 ] ^mmmmmMX'htni. mz 

ikmmmmm±xmm^tifzfmm^W}mmi:i-:t -y^ 
-rt. ^i-^-y9imco^oi;zLxno. mm&mmm 
wmmm^ x *s 9 0 3 ti^x 7^ >y r 2 -ammwrn 
mf)-^^m^ntzmmmmm±x^m^fifzwmMMm 

MJS^^r- ^S:^^U107*^A.M^mt. ??tijf i^Kj 
[0047] v j; -^T. EI6 tCS^-TfMiB 

mM&m±x-m.m^tifzfmm^mmmb. mmmmm 

Ji-C-«jf^ L T U S Bf ( t -g. «}«iD»|gco^»)f fi^Klll 
m) ^j->yi!'^^ii:*^"T'§l., 4/^, *^x>yi!' 

(ORmm) X'i>. T/l-::l'OXM.iti-t^^tizX'yX 
[0048] tfz^ HlrlBt--^V^-Ci± ^X?t<7)B *C0M 

jffis±<7)xwc^a,t5<7)ffitifii;^ wi.Mmmmm±.(7)xm 

COAN D^J^4?t{iO R^I^^-fx -y ^'-ri. 1 1 i 
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[ 0 0 4 9 ] mmANDrnmcoi^^immT^m 
■t^, ^risHi otcisi-^Tt. metmmiz ikmrnm 
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